Motor vehicle used tire and polystyrene waste plastic mixture into fuel recovery using thermal degradation process in laboratory batch process. Motor vehicle used tire and polystyrene waste plastic was use 75 gm by weight. Motor vehicle tire was 25 gm and polystyrene waste plastic was 50 gm. In presence of oxygen experiment was performed under laboratory fume hood. Thermal degradation temperature range was 100 -420 ºC and experiment run time was 5 hours. Product fuel density is 0.84 gm/ml and liquid fuel conversion rate was 54.93 %. Fuel was analysis by GC/MS and compounds are present aliphatic group, aromatic group, alcoholic group, oxygen content and nitrogen content. Fuel can use refinery process as a refinery feed.
Introduction
The generation of used tires in 2005 was estimated to be 2.5 million tonnes in North America, 2.5 million in Europe, and 0.5-1.0 million in Japan, which means 6 kg (approximately the weight of a car tire) per inhabitant and year in these developed countries [1] . The forecast for 2013 is that world generation will exceed 17 million tonnes per year, given that economic growth in developing countries drives vehicle sales and the substitution of less deteriorated tires, and the measures adopted to lengthen tire life are insufficient to offset these circumstances [2] . China generated 1 million tonnes in 2005 and the annual increase is 12%. This outlook makes the valorization of used tires more interesting, and among the different technologies, pyrolysis has the following advantages: (i) it enables the subsequent individual valorization of gaseous, liquid, and carbon black fractions, which is an interesting aspect for economic viability; [3] (ii) it has Motor vehicle waste tire and polystyrene waste plastic mixture to product fuel was analysis by GC/MS and determine compounds structure. Figure 3 and table 1 shown analysis GC/MS chromatogram and chromatogram compounds list. Perkin Elmer GC/MS (model clarus 500) was use for liquid fuel analysis purpose. Chromatogram compounds was detected form chromatogram based on trace mass (m/z) and retention time (t). Compounds table showed product fuel has large amount of aromatic group and aliphatic group. Oxygen content, nitrogen content, sulfur and halogenated group are present in this fuel. GC/MS analysis result showed chromatogram starting compound is Cyclopropane (C 3 H 6 ) (t=1.49, m/z=41) and highest carbon chain compound is trans-(2, 3-Diphenylcyclopropyl) methyl phenyl sulfoxide (C 22 H 20 OS) (t=25.80, m/z=91). All compounds were traced based on retention time, trace mass and peak intensity. For compounds detection purpose search library was use Perkin Elmer NIST library. Compounds were traced lower number carbon compounds to higher number carbon compounds such as Isobutane (C 4 H 10 ) (t=1.56, m/z=43) Compound probability percentage is 68.9%, 2-methyl-Butane (C 5 H 12 ) (t=1.81, m/z=43) Compound probability percentage is 77.4%, trans-1, 2-dimethyl-Cyclopropane (C 5 H 10 ) (t=1.99, m/z=55) Compound probability percentage is 17.3%, 3-methyl-Pentane (C 6 H 14 ) (t=2.44, m/z=57) Compound probability percentage is 43.3%, 3-methylene-Pentane (C 6 H 12 ) (t=2.68, m/z=41) Compound probability percentage is 22.9%, methylCyclopentane (C 6 H 12 ) (t=2.90, m/z=56) Compound probability percentage is 55.0 %, Benzene (C 6 H 6 ) (t=3.27, m/z=78) Compound probability percentage is 65.9%, 3,3-dimethyl-Cyclobutanone (C 6 H 10 O) (t=3.57, m/z=56) Compound probability percentage is 24.1%, trimethylmethylene-Cyclopropane (C 7 H 12 ) (t=3.78, m/z=81) Compound probability percentage is 14.1%, methyl-Cyclohexane (C 7 H 14 ) (t=4.16, m/z=55) Compound probability percentage is 41.1%, 1,2-dimethyl-1,3-Cyclopentadiene (C 7 H 10 ) (t=4.50, m/z=79) Compound probability percentage is 10.3%, Toluene (C 7 H 8 ) 
Conclusion
Motor vehicle waste tire and polystyrene waste plastic mixture to fuel production was performed without catalyst at 100-420 ºC. Product fuel is ignited and fuel was analysis by GC/MS to checked fuel inside compounds structure. Carbon chain showed C 3 -C 22 and most of the compounds are aromatic group including Benzene, Toluene, Ethylbenzene, p-Xylene, 2-propenyl-Benzene, α-Methylstyrene, 2-propenylBenzene, Limonene, Indane, 1-methyl-4-(2-propenyl)-Benzene, Naphthalene, 3-cyclohexen-1-yl-Benzene, bis-1,1'-(1,2-ethanediyl)Benzene, 1-methyl-3-(phenylmethyl)-Benzene, bis-1,1'-(1-butenylidene)Benzene, and so on. PS waste plastic has aromatic group and motor vehicle has also aromatic group compounds. Liquid fuel conversion rate only 54.93 % and rest of percentage was solid residue and light gas. Residue percentage was high because tire has high percentage of additive, cloth, rubber. Rubber, cloth and additives that not convertible into fuel. This technology can convert all PS waste plastic and motor vehicle used tire into useful chemicals which can use internal combustion engines and refinery process for feed.
